The animal communities in plant-held water bodies, such as tree holes and pitcher plants, have become models for food-web studies. In this book, Professor Kitching introduces us to these fascinating miniature worlds and demonstrates how they can be used to tackle some of the major questions in community ecology. Based on thirty years' research in many parts of the world, this work presents much previously unpublished information, in addition to summarising over a hundred years of natural history observations by others. The book covers many aspects of the theory of food-web formation and maintenance presented with field-collected information on tree holes, bromeliads, pitcher plants, bamboo containers and the axils of fleshy plants. It is a unique introduction for the field naturalist, and a stimulating source treatment for graduate students and professionals working in the fields of tropical and other forest ecology, as well as entomology.
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FOOD WEBS AND CONTAINER HABITATS
The natural history and ecology of phytotelmata
The animal communities in plant-held water bodies, such as tree holes and pitcher plants, have become models for food-web studies. In this book, Professor Kitching introduces us to these fascinating miniature worlds and demonstrates how they can be used to tackle some of the major questions in community ecology. Based on thirty years' research in many parts of the world, this work presents much previously unpublished information, in addition to summarising over a hundred years of natural history observations by others. The book covers many aspects of the theory of food-web formation and maintenance presented with field-collected information on tree holes, bromeliads, pitcher plants, bamboo containers and the axils of fleshy plants.
It is a unique introduction for the field naturalist, and a stimulating source treatment for graduate students and professionals working in the fields of tropical and other forest ecology, as well as entomology.
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The natural history and ecology of phytotelmata R. L. KITCHING 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25 This book owes its inception to my fascination with the natural microcosms that are water-filled tree holes and, subsequently, the broader class of plant container habitats we call phytotelmata. That fascination was born, first, in a Somerset woodland, when my fellow undergraduate Alastair Sommerville pointed out to me a massive stump hole, commenting that such places were both entomologically special and of great potential as objects of ecological study. Accordingly, in 1966, when Charles Elton suggested to me that I make such habitats the subject of my DPhil at Oxford, his words fell on fertile ground. For me, the next three years were a time of learning and discovery under the supervision of Mick Southern and, unofficially, of Kitty PaviourSmith. They taught me the fine art of combining natural history with ecology, scholarship with innovation. This groundwork would have counted for nothing, and my primary preoccupation would have remained butterflies and bugs, but for two other persons. In 1979 Howard Frank invited me to participate in a symposium organised by Phil Lounibos and himself at the Kyoto Congress of Entomology. He suggested that I compare English and Australian tree-hole communities. Alas, at that point in time, I had not looked at Australian tree holes, but with an eighteen month lead time before the Congress, I set to and made a first study, with Cathy Callaghan, of tree-hole communities in the subtropical rainforests of south-east Queensland. The comparative approach that I developed for the Congress presentation established a framework that has guided much of the subsequent work that is described in this volume. Lastly the Kyoto Congress enabled me to re-establish contact with Stuart Pimm who showed me that such comparative studies had considerable bearing on some current debates in food-web theory: the start of a productive and exciting collaboration.
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The observations and interpretations presented in this work owe much to the activities of my students, particularly Cathy Callaghan, Bert Jenkins and 1 2 3 4 5 6 7 8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40   xi   Preface Charles Clarke, who, in the finest tradition, educated their supervisor while receiving, I trust, some instruction from me. I take this opportunity to thank them sincerely for the stimulation, companionship and mutual trust we have enjoyed.
Rosemary Lott, Bert Jenkins, Stewart Jackson, Heather Mitchell and Peter Juniper have all acted as research assistants at one time or another during the course of my studies of phytotelmata. Without them the work would simply not have been possible as I became, progressively (a most inappropriate word), involved in more teaching, supervising, government advising, and administration over the years. I have benefited greatly, also, by those who have acted as hosts during a series of visits to their laboratories, spending their precious time to explain their work to me and discuss interpretations and theories concerning food webs, phytotelmata and ecological communties in general. A complete acknowledgement of all those in this category is impossible but some I must mention by name: Bill Bradshaw (University of Oregon) , Stuart Pimm (University of Tennessee), Howard Frank (University of Florida), Phil Lounibos (Florida Medical Entomology Laboratory), Phil Corbet, Norm Fashing (College of William and Mary), Joel Cohen (Rockefeller University) and Naomi Pierce (Harvard University). All provided intellectual, material and/or moral support at one time or another. Without this implicit and explicit support the book and the research on which it is based would not have been possible.
The research has been variously funded by the Australian Research Committee, the Australia/America Cooperative Science Scheme, the Ian Potter Foundation, the Wet Tropics Management Authority, the Australian Geographical Society, the University of New England and Griffith University. Without this material support it would simply have been impossible to carry out the sort of long-term comparative work on which the book is based.
Turning specifically to the five years or so during which the book has been in preparation I start by acknowledging Naomi Pierce and Ed. Wilson who acted as hosts during a sabbatical visit to the Museum of Comparative Zoology at Harvard University, during which the first half of this book was written. Bill and Mary Ann Bossert of Lowell House also made me welcome as a visiting fellow during this period. At Harvard, the librarians in the Museum of Comparative Zoology went far beyond the call of duty in helping me track down many of the more obscure references needed to make the first part of this work as complete as possible: I am grateful to them for these essential services. Stuart Pimm and Michael Fisher provided key advice on the actual publishing process without which the work might never have seen the light of day.
xii Preface   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40 The preparation of Chapter 3 and the faunistic 'Annexe' required me to venture far into the specialist realms of others. Many of the sections on particular taxa have been read (and sometimes extensively revised) by specialist taxonomists in the relevant groups. These persons also provided me with key references on the phytotelm-inhabiting representatives of their chosen taxa. I am particularly grateful in this regard to the following: Peter Cranston (Diptera in general, Chironomidae in particular), Francis Gilbert (Syrphidae), Norm Fashing (Acari), John Cadle (Anura), Michael Lai (Anura) and Stephen Richards (Anura). I express my particular thanks to Stephen Richards who provided me with some key late references on the frogs of phytotelms ensuring that my treatment of them was less embarassingly deficient than it might otherwise have been.
This book has had a much longer than anticipated gestation having passed (for various reasons) through the hands of a number of editors. Early drafts benefited by comments from Bob May and Paul Harvey, and the final version owes much to the wise and encouraging comments of Michael Usher. Last but by no means least, Beverley Kitching has put up with my absences, distractedness and general neurosis about 'the food web book' for far longer than was reasonable and provided the appropriately encouraging responses to my frequently rhetorical questions during this period.
I thank the following copyright holders for permission to reproduce figures and other material from previously published work: Blackwell Scientific Publications (Figs. 10.1 to 10.7), the editors of Oikos (Fig. 9. 3), Oxford University Press (Figs. 5.6, 11.6) , the American Entomological Society (Figs. 4.11 , 12.1), the Ecological Society of America ( Fig. 12. 2), the American Association for the Advancement of Science (Fig. 12. 3), CSIRO and the editors of the Australian Journal of Zoology (Figs. 11.4, 11.5) .
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